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Norio Sahashi*, Toshiko Takeda* & Masa Ikuse* : Pollen 
morphology of Welwitschia mirabilis Hook. f. 

(Plates IV-Y) 
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Summary 

Pollen morphology of Welwitschia mirabilis has been investigated by the 
use of both light and scanning electron microscope. The results are as 
follows. 

Light microscopic study. 

Shape is almost oblate, like foot-ball, as shown in PI. IV & V. Size is 
55 (50-60) ^m in the longest equatorial diameter and 35 (30-40) ptm in polar 
diameter. Exine is about 2 thick, semitransparent, and waved, quite 
often forming auriculate projections at both ends of pollen grains (PI. IV, 
B, E, G & H). Sometimes pollen grains enclosed loosely with exine are 
observed (PI. IV, J, K & L). These exines are morphologically quite similar 
to those of perinious fern spores. Surface is ornamented with a peculiar 
longitudinal furrow at the distal part. The furrow is about 10 ,um broad, 
but its surface is not clearly observable. Surface of the proximal part and 
the distal one are both decorated with about 20 longitudinal narrow ridges 
and grooves, which are arranged nearly in parallel with one another (PI. 
IV, B & C). The ridges are about 2.5-3.5 j«m broad and the grooves are about 
0.5-1.5 ^m broad. 

Scanning electron microscopic study. 
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In the distal part, there is a broad longitudinal furrow (leptoma, accord¬ 
ing to Erdtman; 1965), similar to the sulcus of some monocotyledonous 
plants (PI. V, A & B). Surface is ornamented finely with reticulum-like 
pattern (PI. V, E). This peculiar pattern has been observed for the first 
time in the present study. Both in the proximal and the distal part, there 
are about 20 longitudinal ridges (plicate, according to Erdtman; 1965) and 
grooves, being situated nearly in parallel. Their arrangement is just like 
typical striate pattern (PI. V, C). There are faintly granular-like projec¬ 
tions at the ridges, and the surface ornamentation of the grooves is closely 
similar to that of the broad longitudinal furrow situated at the distal face 
(PI. V, F). 

On the basis of the authors’ own results, the following proposal is pre¬ 
sented as to the pollen morphology of Welwitschia mirabilis : The term “ 1- 
leptoma type ” is replaced by the “ 1-sulcate type ” and the “ polyplicate 
pattern” by the “striate one”. 

Comparison with the pollen of Ephedra sp. 

The pollen grains of Ephedra have also quite characteristic longitudinal 
ridges and grooves on the surface (PI. Y, G) ; a feature is called “poly¬ 
plicate” by Erdtman (1952). These grooves (or colpi) are arranged not 
simply but much complicatedly, showing somewhat zig-zag like in arrangement 
(PI. V, H). The pollen grains of Welwitschia mirabilis and Ephedra sp. are 
similar in outline, but the arrangement of the grooves is fairly different 
from each other. 
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Explanation of plates IV—V 

PI. IV. A-N. Pollen grains of Welwitschia mirabilis Hook. f. observed by the 
light microscope (A-C, Slides prepared by Ikuse’s method. D-N, By 
the acetolysis method). A. Side view (equatorial view). B, D, E, G, 
H, I & J. Distal faces in polar view. C, F, K & L. Proximal faces 
in polar view. C, D & F. Exine is slightly projected at both ends. 
B, E, G & H. Exine is waved and forms projections at both ends. I. 
Exine is convex at both ends and a part of equatorial area. J, K & 
L. Exine is loosely situated, just like in the perinious fern spores. M. 
Empty exine and nuded grain. N. A little young dyad grain. O. Male 
cones of W. mirabilis. 

PI. V. Pollen grains of W. mirabilis and Ephedra sp. observed by the 
scanning electron microscope. A-F. Pollen grains of W. mirabilis. 
A. Distal face, showing a characteristic furrow. B. Distal face, in 
slightly dried condition, showing the arrangement of furrows. C. 
Proximal face, showing striated pattern. D. Side view, both ends 
being somewhat swollen. E. A part of furrow, showing a detail of 
reticulated ornamentation. F. A part of proximal face, showing reti¬ 
culum-like pattern on the grooves. G & H. Pollen grains of Ephedra 
sp. G. Lateral view, showing polyplicate pattern. H. Surface view 
of the part of exine, showing characteristic grooves, which are ar¬ 
ranged in zig-zag like pattern. 
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